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THE EMPIRE AT THE CROSS-ROADS. 

Eclipse or Empire? By Dr. H. B. Gray and 

S. Turner. Pp. x + 316. (London: Nisbet and 

Co., Ltd., 1916.) Price 2s. net. 

HIS book will serve the useful purpose of 
directing popular attention afresh to the 
important questions of education and scientific 
research in relation to national prosperity, on 
which so many eminent scientific men have given 
emphatic warnings. It is the joint production of 
a scholar and of a man of business, and although 
primarily addressed to the man in the street, de¬ 
serves attention from everyone concerned with 
education or with commercial manufacture. Its 
principal aim is to show that Great Britain, which 
forty years ago was the workshop of the world, is 
so no longer. It supports this statement by an 
inquiry into the reason for this decadence and by 
useful statistics. 

The book is divided into three parts. The first 
is concerned with the development of the main 
thesis of the book and an analysis of the causes 
of this falling off in British productiveness, and 
then with a discussion of the defects of British 
education in its several stages of primary, 
secondary, technical, and university rank. The 
second part of the book deals more particularly 
with industry in its relation to pure science and 
to the State, and the third part is a glossary, or 
detailed examination, of various trades and indus¬ 
tries, with the object of supporting the conten¬ 
tion that in the last twenty to forty years most 
of the new ideas, inventions, and developments 
have been given to the world by other countries 
than our own. 

The second chapter, on “The Englishman at 
Home,” contains a short but searching analysis of 
our national character, its love of sport and 
recreation, restiveness under discipline, and dis¬ 
like of State organisation. The third chapter, on 
“The Slackening of Momentum,” shows by telling 
figures and statistics how serious has become our 
competition with better organised or more hard¬ 
working nations. Fifty years ago Great Britain 
produced per annum, according to the authors, 
nearly 5 million tons of iron and-225,000 tons 
of steel. Germany produced barely 1 million tons 
of iron and 100,000 tons of steel. Yet in 1913 
German production of both iron and steel had 
risen to 19 million tons of each, whilst English 
production had only increased to 10J million tons 
of iron and 7-J million tons of steel. 

We find the same deficiency in whichever 
direction we look. British production has in¬ 
creased at a far less rate than that in Germany or 
in the United States. As regards home-grown 
wheat it has fallen by 20 per cent, in the last 
thirty years in England, and increased in Germany 
by 50 per cent. Only 5 per cent, of the cultivated 
land of Great Britain is devoted to-day to wheat 
production. In the last thirty years the cost of 
NO. 2454, VOL. 98] 


raising coal to the pit’s mouth has nearly doubled 
in England, but has slightly decreased in the 
United States. The value of the annual output 
per man in ten different trades reveals not a 
single case in which it is not much greater in the 
United States than in the United Kingdom. 

In the third part of this book these facts and 
figures are extended, and it is shown how fatal in 
its results has been the cherished conviction of the 
manual labourer and trade-unions that restriction 
of output operates to the benefit of the working 
classes. The direct opposite is, in fact, the truth, 
that high wages and high rate of production go 
together. Tracing, then, the causes of these 
erroneous ideas in the minds of manual workers, 
and the neglect of science in its applications by 
the manufacturer, our authors find it primarily in 
our defective systems of primary, secondary, and 
university education. They sketch out in detail 
the reforms that are required, and with their main 
suggestions most scientific men will be in sym¬ 
pathy. Science, they say, should be the first 
wheel of the educational coach and not the fifth. 
For our primary and public-school education they 
demand a more rational and useful syllabus, and 
a reduction in the time spent over the grammar of 
dead languages. We think, however, that the 
authors do not lay sufficient stress on the necessity 
for ethical and civic training. The man in the 
street regards the Germans, as seen in the light of 
the present war, as a nation of moral decadents, 
to whom cold-blooded murder, lies, cruelty, and 
treaty-breaking are only the natural expression of 
character. He says, though very illogically, if 
this be the result of a widely diffused scientific 
education, then the less we have of it the better. 
On the other hand he sees that our inefficient 
systems of education have at any rate produced a 
nation of young heroes, and he draws the con¬ 
clusion that they cannot be so bad after all. The 
point which needs pressing is that the German 
character is the result, not of an over-cultivation 
of science, but of a disastrous perversion and 
deficiency in moral and ethical training. We have 
nothing to fear from educational programmes 
which give predominance to science, provided only 
that they give the right position to character 
training as well. 

The second part of this book deals with the 
relation of science to industry and to the State. 
The authors do not, however, sufficiently distin¬ 
guish between pure and technical research. The 
former will always be chiefly conducted in the 
universities and technical colleges, and in public 
or private research laboratories. The technical 
research must be conducted by voluntary associa¬ 
tions of the trades concerned. The authors have 
not given sufficient attention to the opinions of 
those who have practical experience in this side of 
the subject. What is required from the State 
is a proper support for the existing institutions. 
The authors call for State endowed and provided 
laboratories, but the real difficulty is to find the 
right men and not the apparatus. 

One lamentable result of the war is the loss 
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to the country of many brilliant and promising 
members of the younger research workers, who 
cannot be quickly replaced. 

The glossary contains a large amount of in¬ 
teresting information. Some sections are con¬ 
tributed by experts, but we think that in many 
cases British work is unduly depreciated or neg¬ 
lected. In the section on “Telephones ” the name 
of David E. Hughes, the inventor of the micro¬ 
phone, is not even mentioned, nor that of Oliver 
Heaviside, whose mathematical work led to the 
invention of the loaded cable. 

The section on “Wireless Telegraphy ” is very 
inadequate as a sketch of the subject. The writer 
seems to think that the coherer is still used as a 
receiver, whereas it has long since been aban¬ 
doned. Two out of three of the actually used 
modern detectors are British inventions. Mar¬ 
coni’s work, all carried out in England, is not 
sufficiently appreciated. 

British invention in connection with submarine 
cable work, almost entirely a British industry, is 
ignored. The initiative quality of British 
scientific research is not sufficiently acknowledged. 
Nevertheless there remains sufficient to justify the 
main contentions of the book. We have all to 
turn over a new leaf, to reform educational 
methods, to work much harder, play much less, 
and bring the scientific method to bear on every¬ 
thing, or else the eclipse the authors foresee most 
certainly awaits us in the post-war struggle for 
commercial empire. J. A. Fleming. 


VINEGAR. 

Vinegar: its Manufacture and Examination. By 
C. Ainsworth Mitchell. Pp. xvi 4-201. 
(London: Charles Griffin and Co., Ltd., igi6.) 
Price 8s. 6 d. net. 

HIS book seeks to fill an admitted void in the 
technology of an important fermentation in¬ 
dustry. Works on the subject are to be met with 
in French and German literature, but their bear¬ 
ing on English procedure is only indirect, since 
the methods and conditions of acetification in 
this country are fundamentally different from 
those prevailing on the Continent. 

Strictly speaking, the manufacture of vinegar— 
that is, the commercial preparation of a dilute 
acid from wine, capable of being used as a con¬ 
diment or preservative, is not, and never has been, 
a British industry, since wine is not one of our 
native products. A similar, but by no means 
identical substance, was made in this country, 
even in very early times, by the souring of beer, 
and was known as “ alegar ”—a term practically 
now obsolete, or only to be met with in certain 
local glossaries. Formerly a clear distinction 
was drawn between the Continental and the native 
commodity. Thus Boorde’s “Dyetary” (1542) 
speaks of “Soure and Tarte Thynges as Venegre 
and Aleger,” and for many years the term vinegar 
was restricted to the imported variety derived 
from wine. So little was known in this country 
concerning the manufacture of this special article 
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that the Royal Society, in one of the early volumes 
of its Transactions, published “The Way of 
making Vinegar in France : Communicated to the 
Publisher by an Ingenious Physician of that 
Nation, living at a Place where much of it is 
Made.” 

With us the manufacture of vinegar—using that 
term in its generic sense—still bears the impress 
of how it originated in this country—that is, from 
beer. Formerly the only useful way of disposing 
of sour beer, whether in the brewery or the house¬ 
hold, was to turn it into vinegar. But as the 
demand for vinegar increased some more regular 
supply than “ sick ” or badly brewed beer was 
needed, and the manufacture was gradually placed 
upon a systematic and independent basis. Still 
this connection between the brewer and the 
vinegar maker long persisted. The fiscal authori¬ 
ties at least swept them into a common net—the 
fermented malt-product, no matter whether it was 
sw'eet or sour, coming within the purview of the 
gauger—although “Vinegar-Beer,” as a Revenue 
Act of Charles II. termed the product, ivas let off 
with a lighter impost. “Vinegar-yards,” as dis¬ 
tinguished from the “common brew-houses,” 
seem to have been first established in this country 
about the middle of the seventeenth century. 

In the book under review Mr. Ainsworth 
Mitchell, who acts as chemist to the well-known 
firm of Messrs. Beaufoy and Co., one of the oldest 
and largest vinegar manufacturers in this country, 
has brought together a body of valuable informa¬ 
tion concerning the history of vinegar in general, 
its different varieties, and various modes of pro¬ 
duction, with special reference to English pro¬ 
cedure; and this information he has presented in 
an interesting and eminently readable form. In 
his historical retrospect he begins his account at 
the period when vinegar received a certain amount 
of scientific attention from the early alchemists, 
and their immediate followers, the iatro-chemists, 
who speculated upon its nature and physiological 
action. It is interesting to note that certain of 
their crude theories still persist in old wives’ 
fables, and in the practice of quacks. The author 
touches lightly upon the early theories of acetifica¬ 
tion, but of course he deals with the suppositions 
of Liebig and the far sounder views of Pasteur, 
Nageli’s mechanical theory, and the more modern 
Enzymic theories. This is followed by a descrip¬ 
tion of the acetic bacteria, their various species, 
zooglaeal condition, and involution forms, and 
the effect of light and oxygen upon them. These 
chapters are fully illustrated, showing the morpho¬ 
logical changes of the bacteria due to age, and 
the character of the medium. They do not pre¬ 
tend to be exhaustive, as they are intended rather 
for the general reader than for the specialist, but 
so far as it goes the account is sound, and no 
important point is omitted. The chemical 
reactions in acetification are next dealt with, in¬ 
cluding the production of aldehyde, acetal, and 
the various esters which confer upon the different 
vinegars their characteristic aroma and other 
peculiarities. Next follows a description of acetic 
acid, its chemical and physical properties, and its 
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